Key indicators: single-crystal X-ray study; T = 298 K; mean (P-O) = 0.005 Å; R factor = 0.047; wR factor = 0.127; data-to-parameter ratio = 32.0.
Related literature
For general background, see: Brown & Calvo (1970) ; ElBelghitti et al. (1995) ; Mehdi et al. (1977) ; Mohri (2000) . For the uses of alkaline earth diphosphates, see: McKeag & Steward (1955) ; Ranby et al. (1955) ; Ropp & Mooney (1960) ; Srivastava et al. (2003) . For structurally related compounds, see: Calvo (1968) ; Barbier & Echard (1998) 
For an independent refinement of the -Ba 2 P 2 O 7 structure based on data from a crystal grown by solid-state reactions, see: Zakaria et al. (2010) .
Experimental
Crystal data (McKeag & Steward, 1955; Ranby et al., 1955; Ropp & Mooney, 1960) . More recently, research is focused on using these phosphor materials for multi-colored white LED devices (Srivastava et al., 2003) to eliminate the use of mercury in fluorescent lamps. The activators ranged from metals such as manganese and tin to rare-earth elements like europium.
In the diphosphate A 2 P 2 O 7 series (A = alkaline earth metal), when the ionic radius of A is greater than 0.97 Å, the structure is of the dichromate type and the P 2 O 7 anion is in the eclipsed conformation as shown in Fig. 1 (Brown & Calvo, 1970) . These structures include α-Ca 2 P 2 O 7 which crystallizes in the monoclinic space group P2 1 /n (Calvo, 1968) and α-Sr 2 P 2 O 7 in the orthorhombic space group Pnma (Barbier & Echard, 1998) . In the case of barium, a hexagonal high-temperature form σ and an orthorhombic low-temperature form α are known to exist (ElBelghitti et al., 1995) . The structure of σ-Ba 2 P 2 O 7 has been previously characterized from single crystal data in space group P62m and reported to have a very different structure from other known alkaline earth A 2 P 2 O 7 diphosphates (ElBelghitti et al., 1995) . The more stable and common form α-Ba 2 P 2 O 7 has been characterized by X-ray powder diffraction (Mehdi et al., 1977) , but there has been no previous report of the crystal structure determined from single-crystal data therefore, it is presented here. The cell parameters from our single-crystal data are in agreement with those of the previous powder diffraction study. The α nomenclature has been used for the orthorhombic Ba 2 P 2 O 7 structure in previous reports (Mehdi et al., 1977; Ranby et al., 1955) , consistent with being isostructural with α-Sr 2 P 2 O 7 (Barbier & Echard, 1998).
The α-Ba 2 P 2 O 7 structure contains two unique Ba atoms each surrounded by nine terminal oxygen atoms from diphosphate groups. The Ba1-O bond lengths range from 2.564 (6) -2.9272 (18) Å and Ba2-O range from 2.765 (4) -3.084 (3) Å. The Ba2 atoms connect to O4 along the a-axis to give a layered pattern. Ba1 atoms lie in between the layers and connect to O1 along the c axis resembling a ladder housing two eclipsed P 2 O 7 groups in each section. Additional criss-cross action takes place with Ba1 connected to a terminal O5 atom and Ba2 connected to a terminal O2 atom of the diphosphate anion ( Fig. 1) . As mentioned before, α-Ba 2 P 2 O 7 is isostructural with α-Sr 2 P 2 O 7 , whereas the α-Ca 2 P 2 O 7 structure differs slightly.
In this structure, the eight-coordinate Ca 2+ cation is edge-sharing three O atoms and corner-sharing two O atoms with the P 2 O 7 groups (Calvo, 1968) . In the α-Ba 2 P 2 O 7 and α-Sr 2 P 2 O 7 structures, the nine-coordinate cations are edge-sharing four O atoms and corner-sharing one oxygen with the P 2 O 7 groups (Barbier & Echard, 1998) . The diphosphate group consists of two tetrahedral PO 4 groups sharing O3 to form the P 2 O 7 moiety (Fig. 2) . A typical P-O bond length for the tetrahedral PO 4 group is reported as 1.538 Å (Mohri, 2000) and the average terminal P-O bond distance in the title structure is 1.516 Å which is comparable to the average of 1.521 Å observed in both α-Sr 2 P 2 O 7 (Barbier & Echard, 1998) and α-Ca 2 P 2 O 7 (Calvo, 1968) . In diphosphate groups, the bridging P-O bonds are characteristically longer. In the titled structure, the bridging P1-O3 and P2-O3 bonds are 1.588 (6) Å and 1.598 (5) Å which is in comparison to 1.579 (8) An independent refinement of the α-Ba 2 P 2 O 7 structure based on data from a crystal grown by solid state reactions has been reported by Zakaria et al. (2010) . The results of both refinements in terms of geometric parameters are the same within the threefold standard deviation.
The crystals were synthesized by combining 0.17 g of BaHPO 4 and 0.05 g of NH 4 H 2 PO 4 with 0.4 mL of 1M Ba(OH) 2 solution in a sealed silver ampoule for 7-10 days at 773 K with a counter pressure of 19000 psi (131 MPa). The contents of the ampoule were washed with deionized water. Colorless needle shaped single crystals of α-Ba 2 P 2 O 7 were the minor product and colorless polyhedrally shaped crystals of BaHPO 4 were the major product.
Refinement
Despite multiple data collections to high 2θ angles, the bridging oxygen atom O3 of the diphosphate group always appeared as non-positive definite when refined anisotropically. Therefore, we have refined this atom isotropically. The highest remaining peak is located 0.37 Å away from O3 and the deepest hole is 0.58 Å away from Ba1. The large density arises from 
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